Epigenetic regulation affects gene amplification in Drosophila development.
In Drosophila melanogaster, in response to developmental transcription factors, and by repeated initiation of DNA replication of four chorion genes, ovarian follicle cells, form an onion skin-type structure at the replication origins. The DNA replication machinery is conserved from yeast to humans. Subunits of the origin recognition complex (ORC) is comprised of Orc1, Orc2, and Cdc6 genes. While mutations of Orc1 and Orc2 and not Cdc6can be lethal, overexpression of these genes lead to female sterility. Ecdysone, is a steroidal prohormone of the major insect molting hormone 20-hydroxyecdysone that in Drosophila, triggers molting, metamorphosis, and oogenesis. To this end, we identified several ecdysone receptor (EcR) binding sites around gene amplification loci. We also found that H3K4 was trimethylated at chorion gene amplification origins, but not at the act1 locus. Female mutants overexpressing Lsd1 (a dimethyl histone H3K4 demethylase) or Lid (a trimethyl histone H3K4 demethylase), but not a Lid mutant, were sterile. The data suggest that ecdysone signaling determines which origin initiates DNA replication and contributes to the development. Screening strategies using Drosophila offer the opportunity for development of drugs that reduce gene amplification and alter histone modification associated with epigenetic effects.